PURPOSE: Pain intensity, suffering, patient's satisfaction level may be considered as important part of multidimensional assessment. The first aim of the present study was to examine whether there were differences in the rate of improvement in pain intensity and pain-related suffering before and after treatment in patients with musculoskeletal disorders. The second aim was to investigate correlations between the patient satisfaction level, pain intensity, and pain-related suffering before and after treatment. METHODS: Forty-four participants were recruited. Pain intensity, pain-related suffering, and patient satisfaction level were assessed before and after treatment for 6 weeks. RESULTS: Significant difference was observed in pain intensity and pain-related suffering after treatment. The rate of improvement in pain-related suffering was significantly higher than that in pain intensity. Multiple linear regression analysis showed that only pain intensity before treatment was related to the patient satisfaction level before treatment and only the rate of improvement in pain-related suffering was related to the patient satisfaction level after treatment. CONCLUSION: The interesting finding of this study was that the primary factor for patient satisfaction level changed from pain intensity to the rate of improvement in pain-related suffering. These results may give important information to determine a treatment policy.
INTRODUCTION
Musculoskeletal disorders are highly prevalent in the general population worldwide [1] [2] [3] . The most common musculoskeletal pain problems affect the lower back, shoulder, neck, and knee 4) . Although pain is a common problem in musculoskeletal disorders, it is difficult to assess because there are no objective biological markers for the presence of pain. Pain is composed of not only sensory-discriminative aspects but also emotional, cognitive, motivational, and affective components. Multidimensional assessment is needed because perceived pain and disability differ considerably between individuals with similar pain conditions. Pain intensity may be defined as the degree of pain severity reported by an individual and is used most frequently in pain assessment. Besides pain intensity, suffering may be considered as important part of a multidimensional assessment. Some authors suggest that pain differs from suffering. Chapman et al. 5) stated that suffering is a broader state that encompasses more dimensions than pain and has many potential causes, of which pain is only one. Turk et al. 6) asserted that pain and suffering may be interdependent and have a reciprocal and synergistic relationship. Furthermore, Loeser 7) proposed a concept consisting of nociception, pain, suffering, and pain behavior and suggested that suffering reflects a threat to the integrity of the individual. Suffering is understood to consist of an emotional experience involving a complex interaction between physical, cognitive, affective, and spiritual components [8] [9] [10] .
Thus, it is important to divide and evaluate pain intensity and pain-related suffering. The Verbal Rating Scale 11) and Pain Discomfort Scale 12) are used to assess pain-related suffering. There have been no reports that evaluate pain intensity and pain-related suffering simultaneously using the Numeric Rating Scale (NRS) before and after treatments. NRS may be preferred for the assessment of pain intensity in the clinic because of its ease of use and standardized format. Clinicians may be able to use it when deciding on an appropriate treatment policy by determining the change in pain intensity and pain-related suffering.
Recently, a patient's satisfaction with his or her current status is increasingly being considered as an important outcome of medical interventions. The Visual Analog Scale (VAS) 13, 14) and Likert scale 15, 16) are used to evaluate the patient satisfaction level.
Although several studies [16] [17] [18] [19] [20] have investigated the relationship between the patient satisfaction level and pain intensity, it not yet known whether the patient satisfaction level is related to pain-related suffering. We hypothesize that pain-related suffering is also related to the patient satisfaction level because patient satisfaction is a concept including affective aspect, degree of disability, and quality of life. In rehabilitation practice, since the patient satisfaction seems to be of importance for the musculoskeletal disorders situation, it was considered important to examine whether the patient satisfaction was related with pain intensity and pain-related suffering in these patients.
The first aim of the present study was to examine whether there were differences in the rate of improvement in pain intensity and pain-related suffering before and after treatment. The second aim was to investigate correlations between the patient satisfaction level, pain intensity, and pain-related suffering before and after treatment.
MATERIALS AND METHOD
Study participants and protocol.
Patients with musculoskeletal disorders were recruited consecutively within the orthopedics clinic. All male and female patients (age, 30-80 years) with musculoskeletal pain of at least 1-month duration affecting the lower back or limbs were eligible for inclusion. The exclusion criteria were serious pathologies (unhealed fractures, tumors, acute trauma, or serious illness), neurological findings (muscle weakness, loss of sensibility, or reflexes), and severe psychiatric disorders. No participant had a history of visiting psychosomatic medicine or pain clinic, and no physiotherapy could have been received prior to this study at least three months.
Ethical approval was obtained from the institutional ethics committee of Konan Women's university. Written informed consent was obtained from all participants prior to the study. The study was conducted in compliance with the Declaration of Helsinki.
Pain intensity, pain-related suffering, and patient satisfaction level were assessed before and after treatment. The mean intensity and suffering that arose from pain during the last week were rated from 0 to 10 (0 = no pain/suffering at all; 10 = unbearable pain/suffering) using NRS. The difference in pain intensity and pain-related suffering was calculated by subtracting pain-related suffering from pain intensity before and after treatment. Patients with musculoskeletal disorders were divided into the following subgroups according to their differences in the values before and after treatment: Zero (pain intensity = pain-related suffering), Plus (pain intensity > pain-related suffering), and Minus (pain intensity < pain-related suffering). The rate of improvement in pain intensity and pain-related suffering was calculated using the following formula: (before treatment − after treatment)/before treatment. To assess a participant's level of satisfaction with their current state (including daily life, pain level, and functional impairment), the patients were asked to rate their satisfaction level by VAS from 0 to 100 (0 = most satisfied; 100 = least satisfied), according to methods described by Singer et al 13) .
Treatment included medication, physical therapy, and patient education. Non-steroidal anti-inflammatory drugs (NSAIDs) were administered as a single dose. The participants were required to attend three times a week for 6 weeks. All physical therapists with an average of 7 years' working experience and an experience in the management of patients with musculoskeletal conditions prior to involvement in the trial were considered eligible to provide treatment to the participants. Physical therapy included exercise (muscle training and muscle stretching) and manual therapies (joint mobilization or manipulation techniques applied to the spine or joint consistent with best current manual therapy practice) according to each musculoskeletal disorder. The exercises were performed under the supervision of a physical therapist. The participants received 20-minutes physical therapy two to three times a week. The main aims of the program were to decrease pain and improve physical function and disability. The intensity of the exercises progressed over the treatment period, with the participants being encouraged to improve their own performance. Each session lasted 20 min and included a short period of manual therapy. Home exercises were taught and the ability to perform them was assessed at each treatment session. The participants were instructed to perform home exercises four times a week. All participants received education regarding posture and body mechanics involved in activities of daily living and education on pain neuroscience. They were instructed on the preferred positioning of the trunk, shoulder, and lower limbs during daily activities and work according to each musculoskeletal disorder. The participants were also educated about the neurobiology and neurophysiology of pain and pain processing by the nervous system. Statistical analysis Statistical analysis was performed using SPSS software version 22.0J (IBM, New York, NY). The difference between pain intensity and pain-related suffering before and after treatment, the difference in pain intensity, pain-related suffering, and the patient satisfaction level before treatment and after treatment, and the difference in the rate of improvement in pain intensity and pain-related suffering were compared using the paired t test. The number of participants was compared between the Zero, Plus, and Minus subgroups using the chi-square test. A multiple linear regression analysis was performed to define the contribution of independent variables (age, pain duration, pain intensity, pain-related suffering before and after treatment, and rate of improvement in pain intensity and pain-related suffering) to the dependent variable (patient satisfaction level before and after treatment). The significance level was set at p ≤ 0.05. A sample size calculation for the paired t test, the chi-square test and the multiple linear regression analysis was conducted with G*Power 3.1 (University of Kiel, Germany) with an large effect size of Cohen, significance α = 0.05, and an expected power of (1 − β) = 0.8. This yielded a sample size of n = 15 in the paired t test, 39 in the chi-square test and 43 in the multiple linear regression analysis that was determined through a 2-tailed distribution calculation. Post hoc power analyses were conducted for the paired t test, the chi-square test and the multiple linear regression. Powers 
RESULTS
Between February 2011 and March 2012, a total of 44 participants were recruited; their characteristics are summarized in Table 1 . Musculoskeletal disorders were distributed as follows: 25 patients (56.8%) with shoulder pain; 13 patients (29.5%) with low back pain; and 6 patients (13.6%) with knee osteoarthritis. Twenty-five participants (56.8%) were women, the mean ± SD age was 64.0 ±10.9 years, and the mean ± SD pain duration was 11.6 ± 30.6 months. Pre-and post-measurement scores for pain intensity, pain-related suffering, and the patient satisfaction level are shown in Table 2 . Although no significant differences in pain intensity and pain-related suffering before treatment were found (pain intensity, 6.3 ± 1.9; pain-related suffering, 6.3 ± 2.4; Difference, -0.03; 95%CI, -0.49 to 0.42), significant difference was observed in pain intensity and pain-related suffering after treatment (pain intensity, 4.3 ± 1.8; pain-related suffering, 3.8 ± 2.1; Difference, 0.46; 95%CI, 0.05 to 0.87). Significant improvements in pain intensity, pain-related suffering, and the patient satisfaction level after treatment compared with before treatment. The rate of improvement in pain-related suffering was significantly higher than that in pain intensity (pain intensity, 0.27 ± 0.34; pain-related suffering, 0.36 ± 0.35; Difference, -0.09; 95%CI, -0.16 to -0.02). Significant difference was observed in the proportion of Zero, Plus, and Minus before and after treatment (p < 0.01) ( Table 3) . Multiple linear regression analysis showed that only pain intensity before treatment was related to the patient satisfaction level before treatment and only the rate of improvement in pain-related suffering was related to the patient satisfaction level after treatment (Table 4) . 
DISCUSSION
Although no significant difference was observed between pain intensity and pain-related suffering before treatment in our study, a significant difference was observed between pain intensity and pain-related suffering after treatment, and the rate of improvement in pain-related suffering was higher than that in pain intensity. These results might indicate that NRS of pain-related suffering designed to measure pain affect distinct from measures of pain intensity. The assessment of pain-related suffering using NRS is a very attractive tool for measuring pain-related suffering (consisting of disability and a negative response to pain-related fear, anxiety, depression, and isolation) in the clinical setting because of its simplicity and relative ease of use. Both average NRS of pain intensity and pain-related suffering changed by over two points from before treatment to after treatment. Treatment in this study was effective because a two-point change on NRS of pain intensity represents a clinically meaningful change 21, 22) . The main treatment used in this study was exercise therapy accompanied by patient education. Systematic review points to exercise having a small-to-moderate beneficial effect on pain intensity and function in disorders such as shoulder pain, low back pain, knee osteoarthritis, and fibromyalgia 23) . Similarly, pain neuroscience education has a positive effect on pain intensity, disability, and catastrophization in patients with musculoskeletal disorders 24) . Therefore, in this study, these treatments are likely to be effective in reducing pain intensity. We found that the rate of improvement in pain-related suffering was significantly higher than that in pain intensity. The results of the chi-square test also indicated that pain intensity and pain-related suffering were at the same grade before treatment but that pain-related suffering decreased after treatment. Many patients reported that the pain-related suffering was cause by disability or negative beliefs about pain. Physical role limitation was related to suffering evaluated using Pain Discomfort Scale 25) . Negative beliefs about low back pain are associated with high pain intensity and high-level disability in community-based women 26) .
Fear-avoidance beliefs are a type of negative pain beliefs. Increased fear-avoidance beliefs have a negative impact on low back pain outcomes as they delay recovery and heighten disability 27) . Exercise therapy is useful in changing the course of disability and fear-avoidance beliefs in patients with musculoskeletal disorders 28, 29) . Although there is insufficient evidence, we speculated that that exercise therapy and education might be more effective in pain-related suffering than in pain intensity. The interesting finding of this study was that the primary factor for patient satisfaction changed from pain intensity before treatment to the rate of improvement in pain-related suffering. The average VAS of patient satisfaction changed by over 20 from before treatment to after treatment; the minimal clinically significant difference in patient satisfaction was 7-11 13) . From this viewpoint, the power of this study is sufficient for determining the association between each patient's pain intensity, pain-related suffering, and patient satisfaction level. It is debatable whether there is an association between pain intensity and the patient satisfaction level. Although some studies reported that pain intensity was associated the patient satisfaction level [17] [18] [19] , some studies reported that that pain intensity was not associated the patient satisfaction level 16, 20) . This difference may result from a difference in the sources of pain and the clinical setting. Stahmer et al. 17) proposed that pain relief alone is not the only factor that affects the patient satisfaction level, although this satisfaction level was associated with the amount of pain relief achieved by linear relationship analysis. However, in their work, Stahmer et al did not measure pain-related suffering.
In the present study, the patient satisfaction level after treatment was related more to the rate of improvement in pain-related suffering than to pain intensity, when the rate of improvement in pain intensity and pain-related suffering were used as independent variables simultaneously. Pain-related suffering seems to encompass more than emotional functioning and physical functioning. Therefore, patient satisfaction level and pain-related suffering might be considered similar concepts, and therefore, the rate of improvement in pain-related suffering is more associated with the patient satisfaction level after treatment. These results give important information that would allow clinicians to determine a treatment policy. Clinicians ask patients detailed questions about their pain-related suffering before treatment. The patients' answers are considered when determining the appropriate medical treatment to be given, thus allowing patient satisfaction to improve. Several limitations of our study should be considered. First, as this study was conducted in a clinical setting, there were a small number of participants. Therefore, we can commit Type I error and Type II error. However, p value in the paired t test and the multiple linear regression were less than 0.001 and powers generated by power analysis in the paired t test and the multiple linear regression analysis were more than 0.90. For this result, there was little possibility of Type I error and Type II error and the sample size seems to be sufficient in this study. Second, a lack of a treatment group including patients undergoing intra-articular or muscle trigger point injection, nerve block, or medication other than NSAIDs. A second study with a control group will be needed to arrive at a definite conclusion. Third, the measurement of pain-related suffering using NRS has not been validated in previous studies. VAS is difficult to discriminate a little difference between pain intensity and pain-related suffering. For example, it is unclear 3 mm difference between pain intensity and pain-related difference is meaningful difference. Therefore, we used NRS to evaluate clearly whether pain intensity and pain-related is the difference or same. Future study confirming the usefulness of this measurement and validating it against other measures of pain-related suffering would be valuable for confirming the present results. Fourth, treatment in this study was for a short period, and it is known that there is an association between pain intensity, pain-related suffering, and the patient satisfaction level with long-term treatment. However, we believe that the treatment period in this study was sufficient and that the outcome would not change even if the treatment period was lengthened because the difference between before and after treatment in patient satisfaction was greater than the minimal clinically significant difference in patient satisfaction. Fifth, our study includes various types of musculoskeletal disorder and pain duration. These may impact on the results of this study.
In conclusion, the present findings suggest that the primary factor for patient satisfaction changes from pain intensity before treatment to the rate of improvement in pain-related suffering. We believe that treatment based on consideration of pain-related suffering could be effective in improving satisfaction. Chronic musculoskeletal pain, prevalence rates, and sociodemographic associations in a Swedish
